Purpose: To assess the role
INTRODUCTION
Positron emission tomography (PET) is a rapidly developing imaging technology in recent years, which has significantly benefited the diagnosis, staging and especially the therapeutic effect evaluation of radiotherapy for malignant tumors [1] [2] [3] [4] . 18 F-FDG is the most commonly-used tracer in PET-CT clinical examination, but there may be some false positives since 18 F-FDG is not a tumor-specific tracer and can be ingested by inflammatory cells, granulation tissue, etc.
18
F-FLT, the derivative of thymidine, has drawn a lot of attention because it can reflect the valueadded features of tumors [5, 6] .
The purpose of this study was to assess the biodistribution regularity of 
Establishment of tumor-bearing mice model
Single cell suspension (2 × 10 5 /mL) was conventionally prepared using the normal subcultured A-549 tumor cell line of lung adenocarcinoma, 0.2 mL of which was taken and subcutaneously inoculated in the right armpit of the mice. The subcutaneous inoculations of the mice resulted in tumors whose diameters ranged from 1.0 to 1.2 cm. The experiment was performed in 6 or 7 days after inoculation.
F-FDG and

18
F-FLT PET imaging
The tumor-bearing mice were randomly and evenly divided into the FDG group and FLT group of 3. The two groups were injected with 0.2 mL 18 F-FLT (3.7 MBq) and 0.2 mL 18 F-FDG (3.7 MBq) respectively via the tail veins. PET imaging and determination of bio-distribution measure were carried out in 60 min after the injection.
After being anaesthetized with 2 mL of 10 % chloral hydrate, the mice were laid on the micro PET/CT beds, with limbs fixed with tape, and were scanned for 10min. The 3D mode was used to capture images. The scanning results were analyzed by dispersed and random counting and reconstruction of the cross-sectional images of the coronal plane, transverse section and sagittal plane.
Image data analysis
The software package of MicroPET/CT acquisition system was used to analyze the image data. A region of interest (ROI) was outlined in the best level of tumor selected in the image. A ROI of the same size was outlined in the contralateral tumor-free area as a control. The average count value and standard deviations were recorded within the ROI with the unit of value/pix. The T/NT value was calculated.
Evaluation of the therapeutic effect of radiotherapy
Eighteen mice with lung adenocarcinoma were randomly divided into 18 F-FLT group and 18 F-FDG goups and then each group was randomly paired and evenly divided into three smaller groups, namely, group A, B and C. Group A served as the control group without any treatment; group B were anaesthetized with isoflurane one day before the experiment, and then received radiotherapy in sites of tumors while being placed under fixed linear accelerator.
A single dose of 2000 cGy, 6 MV energy and xray were used in this experiment; mice in group C also received radiotherapy two days before the experiment in sites of tumors with the same methods and radiotherapy dose as group B. Methods of microPET/CT imaging of the tumorbearing mice and image data analysis were same as those of group B.
Statistical analysis
For statistical analysis, SPSS 12.0 statistical software was used to carry out t-test and correlation analysis of the mean of two groups. P < 0.05 was considered statistically significant.
RESULTS
In vivo biodistribution and PET imaging
Biodistribution of two tracers in tumorbearing mice
The tumor-bearing mice both in the FLT group and the FDG group were killed 60 min after injection, and their organs and tissues were separated to detect radioactive distribution ( Table 1 ). The radioactive uptake of the FLT group was significantly lower than that of the FDG group. Tissues or organs with the highest radioactive uptake were, in order of the heart, tumor and kidney; except for heart and kidney, the T/NT values of tumors to other normal tissues were all greater than 2. Organs or tissues of the FDG group with the highest radioactivie uptake were, in order of the kidney, tumors, spleen and liver; except for the first three, the T/NT values of tumors to other normal tissues were all greater than 2. There was a significant difference (p < 0.05) between the two groups' T/NT values of tumors to heart, liver and kidney.
After comparing the biodistribution of the two tracers in tumor-bearing mice, it could be seen that in the FDG group, except for heart and kidney, the T/NT values of tumors to other normal tissues were all greater than 2; in the FDG group; except for kidney, spleen and liver, the T/NT values of tumors to other normal tissues were all greater than 2. There was a significant difference between the two groups' T/NT values of tumors to heart, liver and kidney (p < 0.05).
Moreover, PET imaging was made in the FLT group and FDG group, 60 min after injection. After being processed by the software package of microPET/CT acquisition system, it could be seen that the tumor uptake was significantly higher than before. A region of interest (ROI) was outlined in the best level of tumor in the image and another ROI of the same size was outlined in the contralateral tumor-free area as a control. The average count value and standard deviations were recorded within the ROI with the unit of value/pix. There were significant differences between the T/NT values of FLT group and FDG in 60 min after the injection (FLT 2.4 ± 0.2, FDG 4.3 ± 0.3, p < 0.05).
MicroPET imaging (coronal plane) of 18 F-FLT in mice with lung adenocarcinoma 60 min after injection showed that tumors inoculated in the left forelimbs of mice were evenly assimilated. MicroPET imaging (coronal plane) of 18 F-FDG in mice with lung adenocarcinoma 60 min after injection showed that tumors inoculated in the left forelimbs of mice had significant uptake. Tumor necrosis could be seen in intratumoral areas with low intake.
Therapeutic effect of radiotherapy
Tumor % ID/g of the two tracers in tumor-bearing mice of the two groups are shown in Table 2 . In the radiation experiments, six groups of mice with two tracers were killed 60 min after injection. The well-type detector was used to detect the radioactivity distribution (% ID/g) of tumors. The tumor tissue % ID/g of group B and group C, which were treated with radiotherapy in FDG group, decreased a little bit more than that of the control group (A), but there was no significant statistical difference (p > 0.05), while the tumor tissue % ID/g of group B and group C in the FLT group, decreased much more significantly when compared with group A. The difference between them was statistically significant (p < 0.05).
The tumor tissue % ID/g of group B and group C in the FDG group, decreased a little bit more than that of the control group A after radiotherapy, but it was of no significant statistical difference (p > 0.05). Tumor tissue % ID/g of group B and group C in the FLT group decreased much more significantly than that of group A after radiotherapy. The difference between them was statistically significant (p < 0.05).
From PET imaging of tumor-bearing mice in the FLT and FDG groups in 24 h and 48 h after radiotherapy and the PET imaging of those in control groups, it can be seen that FLT and FDG uptake of tumors were both high before radiotherapy and theT/NT values of the control group and radiotherapy group were not statistically different in 0 h. The T/NT value of the FDG group was higher than that of the FLT group. The T/NT values of the FLT group decreased significantly 24 h and 48 h after radiotherapy and there was a significant difference when compared with that before radiotherapy (3.3 ± 0.5, 1.7 ± 0.3, 1.2 ± 0.2, p < 0.05), while no significant differences of the T/NT values could be seen in the control group (p > 0.05). There was a significant difference between the T/NT values of the control group and the radiotherapy group 24 h and 48 h of radiotherapy (p < 0.05), while it was of no significant difference in the FDG group.
DISCUSSION
Early evaluation of anti-tumor therapy is of great importance for the assessment of the therapeutic scheduled screening and prognosis of diseases. Presently, the clinical evaluation of anti-tumor efficacy is mainly achieved by radiographic techniques, which can determine the effects of treatment by early observation of the changes of tumor size before and after the treatment. However, a series of biological development process is involved in the changes of tumor size. The changes of tumor size can not only be caused by changes in tumor cell proliferation, but can also be induced by other factors, such as tissue fibrosis, inflammatory cell infiltration and changes in tissue fluid. Positron emission tomography (PET), which has been widely used, can noninvasively detect the positron radionuclide distribution in the body and reflect the physiological, pathological, biochemical, and metabolic changes in human tissues at the molecular level. PET imaging, which can sensitively and accurately reflect the abnormal conditions of tumor perfusion, metabolism, protein synthesis, DNA replication and cell proliferation, is an effective tool of tumor diagnosis and anti-tumor efficacy evaluation [5, 6] .
The radioactive tracers used in PET imaging are mainly drugs labeled by "organic" positron emitters, including FDG) is the most widely used tracer up to now, whose biological behavior is similar to that of glucose. It is taken up and phosphorylated by cells via the same pathway as glucose and is stranded in mitochondria due to the failure of further metabolism. Influenced by local hypoxia and changes of tumor biological behavior, a significantly increased protein expression of glucose transporter and highly active glycolysis can be seen in malignant tumor cells. Therefore, the uptake and retention of 18 F-FDG in tumor tissue is several or even dozens of times higher than that in normal tissues.
However, 18 F-FDG is not a tumor-specific tracer. It can result false positives [7] , since it can also be ingested by inflammatory cells, and granular tissues. In recent years, nucleoside metabolic PET tracers have made significant progress. Currently, 3'-deoxy-3'- It was observed that although % ID/g of the FLT group was significantly lower than that of the FDG group, the radioactivity uptake of tumors in both groups were relatively high; T/NT values of tumors to heart, lungs and muscles in FLT group were greater than 2; a significantly radioactive hot zone of the tumor issues could be seen in the PET imaging, which was quite clear and consistent with the detection results of % ID/g obtained by the well-type detector. It can be concluded that 18 F-FLT, which can clearly distinguish tumor tissues from other normal tissues, can be applied in the PET imaging of lung malignant tumors. Its low background in heart enables it to make up the inadequacies of The impacts of radiotherapy on 18 F-FDG uptake is complex [9] , since the repair mechanism activation of cell damages induced by radiation, causes stenosis and occlusion of tumor vessels occurring after radiotherapy and the hypoxia caused by swelling and edema of tumor tissues, can all lead to the increase of In this study, radiotherapy intervention was made on mice with lung adenocarcinoma. The uptake and PET imaging of the two tracers in tumors before and after radiotherapy were compared and analyzed. A rapid decrease of tumor tissue % ID/g could be found in the FLT group in 24 h and 48 h after radiotherapy, which was of significant statistical difference compared with the control group; while there was no significant difference between the % ID/g values of the FDG radiotherapy group and control group. PET imaging of tumor tissues of tumor-bearing mice in FLT control group was clear. The T/NT values of the FLT group decreased significantly in 24 h and 48 h after radiotherapy and there was a significant difference when compared with the one before radiotherapy while no significant differences of the T/NT values could be seen in the control group. There was a significant difference between the T/NT values of the control group and the radiotherapy group in 24 h and 48 h of radiotherapy, while it was of no significant difference in the FDG group. It can be seen that 18 F-FLT is also able to monitor early the effects of radiotherapy in treating tumors noninvasively, which enables the implementation of a much more appropriate treatment protocol. F-FLT is more sensitive in capturing the early reactions of tumors during radiotherapy. It significantly correlates with tumor proliferation activity and can provide accurate biological information for the assessment of therapeutic efficacy and determination of best treatment protocols.
CONCLUSION
